Cytoplasmic NANOG-positive stromal cells promote human cervical cancer progression.
Tumor development has long been known to resemble abnormal embryogenesis. The embryonic stem cell gene NANOG, a divergent homeodomain transcription factor that is independent of leukemia inhibitory factor, has been reported to be expressed in germ cells and in several tumor types. However, the short-term expression and role of NANOG in cervical cancer remain unclear. In the present study, we demonstrate that NANOG exhibits cellular shuttling behavior and increasing stromal distribution during the progression of cervical cancer. Our molecular data using RT-PCR and restriction enzyme digestion show that NANOG is mainly transcribed from the NANOG gene in cervical cancer. In addition, IHC using confocal microscopy suggests that mesenchymal stem cells (MSCs) are one type of cytoplasmic NANOG-positive cells in cervical cancer stroma. Co-culture of cervical cancer-derived MSCs with SiHa cells showed increased proliferation characteristics in vitro and enhanced tumor growth in vivo. Our results show, for the first time to our knowledge, that MSCs are a source of cytoplasmic NANOG expression in the cervical cancer stroma and that they participate in the progression of cervical cancer both in vitro and in vivo. Our study provides evidence that NANOG is a cervical cancer progression marker and also serves as a starting point for a more extensive exploration of the cellular translocation of NANOG and the multifunctionality of the stromal microenvironment.